Highly stable glycosylated serine protease from the medicinal plant Euphorbia milii.
A serine protease, named as "Milin" was purified to homogeneity from the latex of Euphorbia milii, a medicinal plant of Euphorbiaceae family. The molecular mass (SDS-PAGE), optimum pH and temperature of the enzyme were 51kDa, pH 8.0 and 60 degrees C, respectively. Milin retains full proteolytic activity over a wide range of pH (5.5-12) and temperature (up to 65 degrees C) with casein and azoalbumin as substrates. The activity of milin is inhibited by serine proteases inhibitors like PMSF, APMSF and DFP, but not by any other protease inhibitors such as E-64 and PCMB. Like the other serine proteases from the genus Euphorbia, the activity of milin was not inhibited by the proteinaceous inhibitor soyabean trypsin inhibitor (SBTI) even at very high concentrations that is naturally present in plants. The specific extinction coefficient (epsilon(280 nm)(1%)), molar extinction coefficient (a(m)) and isoelectric point of the enzyme were found to be 29, 152,500 M(-1) cm(-1) and pH 7.2, respectively. The enzyme is a glycoprotein with detectable carbohydrate moiety (7-8%) in its constitution, which is essential for the activity. The numbers of tryptophan, tyrosine and cysteine residues in the sequence of milin were estimated chemically and are 23, 14 and 14, respectively. Of the 14-cysteine residues, 12 constituted 6-disulfide linkages while two are free cysteines. The N-terminal sequence (first 12 amino acid residues) was determined and does not match with any sequence of known plant serine proteases. Perturbation studies by temperature, pH and chaotropes of the enzyme also reveal its high stability as seen by CD, fluorescence and proteolytic activity. Thus, this serine protease may have potential applications in food industry.